This study investigates the validity of capital asset pricing (CAP) model in Karachi Stock Exchange (KSE). The data used in this study were collected from 387 companies of 30 different sectors on monthly, quarterly and semi-annual basis. The Paired sample t-test is applied to find the difference between actual and expected returns. Results show that capital asset pricing model (CAPM) predict more accurately the expected return on a short term investment as compare to long term investment. It is recommended that the investors should more focus on CAPM results for short term as compare to long term investments in KSE.
INTRODUCTION
Capital asset pricing model (CAPM) is one of the central model use by portfolio managers, professional and investors to predict the expected risk and expected return on investment. The main focal point of CAP model is to check whether the returns are statistically related to risks (betas). According to CAP model the investor needs to be compensated in two ways, for time value of money (risk free rate) and for taking risk. The CAP model was introduced by Jack Treynor, John Lintner, William Sharpe and Jan Mossin in the early 1960's and was further refined later (Bodie et al., 2003) .
The findings and results of CAP model are very mix. The results of studies from late sixties, seventies and early eighties supported the validity of CAP Model (Black et al., 1972; Fama and MacBeth, 1973; Blume and Friend, 1973; Lau and Quay, 1974; Dowen, 1988; Jagannathan and Wang, 1993; Jagannathan and McGrattan, 1995) . In these decades, it is concluded that the CAP model is able to predict the expected return on investments. But in the mid of eighties, it was found that *Corresponding author. the single risk factor model does not accurately predict the expected return on stocks because there are so many other factors affecting the returns on investments such as firm size, market value, financial ratios, price earnings ratio, economic conditions, seasonality effect, inflation (Banz, 1981; Basu, 1983; Tinc, 1984; Groenewold and Fraser, 1997; Scheicher, 2000) .
Karachi Stock Exchange (KSE) is not a sustainable market and investors find fluctuations in prices of stocks, for that reason, Karachi stock exchange have very different risk-return relationship. The investors discover that the market goes up or down dramatically in a few sessions. In December 2008, in the Karachi stock exchange, 100 index was down to 3300 points from 9187 points to 5865 points in just 13 trading sessions. After two months, the 100 index of Karachi stock exchange was up to 2638 points from 5707 points to 8345 points in just 19 trading sessions. 1 The main problem of KSE for investors and portfolio managers is to quantify the risk associated with securities and expected return on bearing this risk. Therefore, the main objective of this study is to determine how accurately the capital asset pricing model predicts the expected return and risk associated with securities listed on Karachi stock exchange.
LITERATURE REVIEW
In respect to the literatures regarding to the empirical test of the CAPM, many researchers have already engaged in relevant studies in financial markets of different countries.
Theoretical background
The risk is divided into two parts; unsystematic and systematic risk. The unsystematic risk is related to specific company, industry or security, it is also known as diversifiable or specific risk. The unsystematic risk can be eliminated by diversification. The systematic risk is related to entire market or entire financial system, it also known as un-diversifiable or market risk (Interest rate, Recession, wars). The systematic risk is directly affecting the entire market and it cannot be eliminated by diversification (Bodie et al., 2003) . Diversification can be defined by a proverb "do not put your all eggs in one basket". In diversification the investors reduced the risk by investing in a variety of securities.
In capital assets pricing model the (CAPM), unsystematic risk is eliminated through efficient diversification. The capital assets pricing model (CAPM) is mainly discussing about the systematic risk; the risk related to entire market. The measure of a systematic risk in CAPM is the beta. The capital assets pricing models argues that, the expected return on investment or on security will be positively related to its market beta, that's mean higher or lower the security's beta the higher or lower the expected return on investment.
The basic belief of capital assets pricing model is that the investor needs to be compensated more than the risk free return. According to CAP model, the investor needs to be compensated in two ways, for time value of money (risk free rate) and for taking risk (beta of security). The capital assets pricing model was developed in hypothetical world with certain assumptions (Bodie et al., 2003; Horne, 2006; Copeland, 2007) . Black et al. (1972) analyzed the impact of CAP model on New York stock exchange covering the period of 41 Raza et al. 12599 years from 1926 to 1966. They found that CAPM is applicable on New York stock exchange and they found positive relationship between beta and average return, that is, the investor will get high return on high risk securities. They also concluded that the CAPM model accurately predicts the expected return on securities. Lau and Quay (1974) analyzed the validity of CAP model on Tokyo stock exchange. They used the data of period of 100 companies listed on Tokyo stock exchange for the period of five years (1964) (1965) (1966) (1967) (1968) (1969) . They found that the CAP model accurately predicts the expected return of stocks and they concluded that CAP model is perfectly applicable on Tokyo stock exchange. Dowen (1988) argued in the favor of CAPM, he concluded that investors may use beta as a tool but not as their only tool. He also concluded that, there is no sufficiently large portfolio guarantee the elimination of non systematic risk. Cheung and Wong (1992) analyzed the Hong Kong equity market from the period of 1980 to 1989 to study the relationship between risk and return in Hong Kong equity market. They concluded that applicability and validity of CAP model is very weak in Hong Kong stock market. Cheung et al. (1993) analyzed the Korean and Taiwan stock exchanges to study the relationship between risk and return in emerging Asian markets. They concluded that the applicability and validity of CAP model is very weak in both markets, especially in Taiwan stock exchange. Jagannathan and Wang (1993) argued that the capital assets pricing model (CAPM) is a widely used model to predict the risk of investment and expected return of the stocks among the investors and portfolio managers. Groenewold and Fraser (1997) used data of eight sectors of Australian stock exchange for the period from 1983 to 1993 to make comparison between CAP model, GARCH model and arbitrage pricing theory (APT) model. They found that the GARCH model and APT model provides almost the same results and both models accurately predict the expected return of securities. They also concluded that, the results of CAP model do not match with actual situations and provide misleading results to investors.
Empirical studies
Huang (2000) analyzed the validity of CAP model on two different sets of securities. He used the data of 93 companies from the period of 1986-1993. He used two different sets of securities in first set, he selected high risk securities and in second set, he selected low risk securities. He found in their research that, CAPM is accurately predicting the expected returns of low risk securities and give consistent results. On the other side, the high risk securities gave inconsistent results with CAPM, this means that CAPM is not accurately predicting the expected return of high risk securities. He concluded that on the high risk securities, the CAPM does not validate their results and CAPM does not accurately predicts the expected return on investments and investors could not relied upon CAP model.
Scheicher (2000) researched on 12 companies listed on German stock exchange for the period of 23 years. He found that the expected return was not just predicted by a single risk factor. There are some other factors also affecting the returns of investments. He concluded that the results of other models like multi risk factor model and GARCH model more accurately predicts the expected return of investments on stock than CAPM model. Gomez and Zapatro (2003) analyzed the data of 220 US securities covering period of twenty six year from 1973 to 1978. They used two betas model considering the systematic market risk factor and active management risk factor. They concluded that the result of their two betas model is better than CAPM. Fraser and Hamelink (2004) made comparison between the results of CAP model and GARCH model. They researched on seven sectors of London stock exchange covers period of twenty two years (1975) (1976) . They found that the results of GARCH model more accurately predicts the expect return in compare to CAP model. Quo and Perron (2005) analyzed the data of 50 companies listed on New York stock exchange from the period of 1978 to 2004. They concluded that the capital asset pricing model only identify single risk factor and investor get wrong estimation of the expected return on their investments. Grigoris and Stavros (2006) found that the basic statement or assumption of high return on high risk does not fulfill on Greek stock market. They used data of 100 companies of Athens stock exchange covering the period of five years from 1998 to 2002. They also concluded that the results of CAPM are consistent for shorter period but overall the CAPM does not provide accurate and consistent results. Hui and Christoper (2008) used the data of 95 companies of United States and Japan stock markets for the period of 11 years from 1996 to 2006. They found that CAP model does not provide accurate and consistent results when applied to stock markets of Japan and United States. Eatzaz and Attiya (2008) made comparison between the CAP model and conditional multi risk factor model. They used data of 49 companies of Karachi stock exchange from the period of 1993 to 2004. They concluded that the results of CAPM model are consistent and accurate with only few securities and only for few years. They also found that multi risk factor model predicts more accurately results as compare to CAP model. Raei and Mohammadi (2008) analyzed the data of 70 companies listed on NASDAQ stock market for the period of twelve years from 1994 to 2005. They concluded that methods of estimating expected return have been changed; CAPM is just useful for calculating cost of capital. They also found that the returns from CAPM models are always lower than compare to multi factor model (APT). They suggested that APT provide more accurate result compare to CAPM.
Tony Head (2008) argued that although the CAPM is widely used for predicting the expected return on stocks but the results of previous research have not always positively supported this model. Like many other models the main reason of criticism is a certain assumptions of CAP model. Hanif (2010) 
METHODOLOGY
The monthly, quarterly and semiannually actual returns of stock and return of market are calculated by following formula:
Whereas, R is the actual return, CP and OP are the closing and opening value of stock prices and market index. We calculate Beta of each sector by regression analysis. We calculate expected return of each sector by CAPM equation:
Whereas, RA is the expected return on sector A, RF is the risk free rate; B is the systematic risk; the risk related to entire market, RM is the average market return. We use statistical tool "Paired Sample ttest" to analyze the significance of difference between actual returns and expected returns. To find the validity of CAPM we use secondary type of data. All the secondary data is gathered from following sources: website of Karachi stock exchange 2 , record room of Brokerage house, website of state bank of Pakistan. 3 We used the data of stock prices and index value, the rate of treasury bills issued by government is used in this analysis as a risk free rate (Ataullah, 2001; Sipra, 2006; Hanif and Bhatti, 2010) . This research is conducted on 387 companies listed on 30 sectors of Karachi stock exchange to test the applicability and validity of Capital Asset Pricing Model.
The results of studies from late sixties, seventies and early eighties supported the validity of CAPM Model. But in the mid of eighties it is found that the single risk factor model does not accurately predict the expected return on stocks because there are so many other factors affecting the returns on investments. In past studies the researchers did not use any statistical tool for determine the difference between actual and expected return is significant or not. In this research we use statistical tool "Paired Sample t-test" to analyze the significance of difference between actual and expected return.
ESTIMATION AND RESULTS
From the monthly, quarterly and semi annually data the The beta coefficient is states the relation between movement in particular security and movement in the market. Normally the value of beta of larger blue chip stocks are between zero and one but many stocks have higher beta value because they are much more responsive to market. If the value of beta is zero that's mean the return on particular security is independent of the market (Risk free securities, treasury bills or bonds issued by government). If the value of beta is 0.5 that is mean the stock is only half as sensitive as the market, beta less than 0.5 are also known as defensive beta. If the value of the beta is 1 that's mean the particular security and market both have the same sensitivity. The value of beta between 1 and 0.5 are also known as normal beta. If the value of the beta is 2 that's mean the particular stock is double as sensitive or riskier as the market.
Monthly basis
Results on monthly basis is shown in very defensive sectors; automobile and parts, beverages, food producers, gas water and multi-utilities, household goods, life insurance, travel and leisure. Paired sample t-test was applied to find the p-value which indicates the significance of difference between actual and expected return. If the p-value is less than 0.05, there is a significant difference between actual return and CAPM return. When we analyze the data on monthly basis, we found the significant difference in only 3 sectors out of 30 sectors; equity Investment instruments, forestry and papers, household goods. The results of twenty seven sectors out of 30 sectors show that there is no significance difference in between actual return and CAPM returns. This confirms the validity of capital asset pricing model on Karachi stock exchange. The CAPM accurately predicts the expected return of different sectors of Karachi stock exchange.
Our results was not in consistent with the findings of Hanif and Bhatti (2010) , where they found that CAPM is not providing accurate result in most of time when applied on Karachi stock exchange. Our findings are partially consistent with the findings of Eatzaz and Attiya, (2008) where they found that the CAPM is not fully applicable in Pakistani Stock Market. Our findings are consistent with the results of Lau and Quay (1974) , they found that CAPM provides the accurate results when applied on Tokyo Stock Exchange.
Quarterly basis
Results on quarterly basis is shown in Table 2 . From Table 2 , we got the value of beta. When we run the regression analysis on data from 2004 to 2011 on a quarterly basis, we found that only one sector have aggressive beta; banks. There are 13 sectors out of 30 sectors having normal beta, some of them are very close to beta equal to one and having high normal beta; bonds, financial services, fixed line telecommunication, support services. There a re total of 16 sectors having defensive beta, some of these sectors are very close to risk free sector or very defensive sectors; beverages , life insurance, travel and leisure. We found the significant difference in only 7 sectors out of 30 sectors; construction and material, electricity, equity Investment instruments, forestry and papers, household goods, Industrial metal and mining, Personal goods. The results of twenty three sectors out of 30 sectors showed that there is no significance difference in between actual return and CAPM returns. This confirms the applicability of capital asset pricing model on Karachi stock exchange.
Semiannually basis
Results on semiannually basis is shown in Table 3 . From Table 3 , we got the value of beta. When we run the regression analysis on data from 2004 to 2011 on a semiannual basis, we found that only two sectors have aggressive beta; banks and technology hardware and equipment. There are 16 sectors out of 30 sectors having normal beta, some of them are very close to beta equal to one and having high normal beta; fixed line telecommunication , non life insurance, oil and gas, support services. There are total 12 sectors having defensive beta, some of these sectors are very close to risk free sector or very defensive sectors; beverages, life insurance, travel and leisure.
The calculation of Beta on a monthly and quarterly basis shows decrease in beta as compared to semi annually basis. The sectors are shifted from aggressive to normal position and normal to defensive position. In semi annually basis, we have two sectors having aggressive beta but in monthly basis, we have no sector having aggressive beta. Likewise, in semi annually basis, we have 16 sectors having normal beta but in monthly basis, we have only one sector who has normal beta. It means sectors are moving with market on semi annually basis. Our results of this movement of beta are consistent with the findings of Hanif (2010) , where he found that securities are not moving with market on a short term basis, they are moving on long term basis.
Our results of beta could not consistent with the findings of Huang (2000) where he found that CAPM is only applicable in low risk securities or with defensive securities. Our results shows different picture, the bank sector have beta (1.08) and it has p-value (0.314) that's means it has high aggressive beta but there is no significant difference in actual return and CAPM return in Banking sector of Karachi stock exchange.
We found the significant difference in only 8 sectors out of 30 sectors; bonds, construction and material, electricity, equity Investment instruments, forestry and papers, household goods, Industrial metal and mining, Personal goods. The results of twenty two sectors out of 30 sectors showed that there is no significance difference between actual return and CAPM returns. This confirms the applicability of capital asset pricing model on Karachi stock exchange.
It was also found that CAPM, more accurately predicts the expected return on a short term investment, in monthly basis, we find there is no significant difference in return of 27 sectors as compared to 22 sectors in semiannual basis. Our findings are partially consistent with Grigoris and Stavros, (2006) they found that the results of CAPM are consistent for shorter period but overall the CAPM does not provide accurate and consistent results.
CONCLUSION AND MANAGERIAL IMPLICATIONS
In recent literature, the validity and implications of CAP model has been widely discussed. After reviewing the academic literature and empirical studies, the relationship between the actual returns and CAPM returns are found very mix. The results of studies from late sixties, seventies and early eighties supported the validity of CAP Model. But in the mid of eighties, it is found that the single risk factor model does not accurately predict the expected return on stocks because there are so many other factors affecting the returns on investments. The paired sample t-test concluded that CAPM accurately predicts the expected return of different sectors of Karachi stock exchange. Findings indicate that CAPM predicts more accurately the expected return on a short term investment, in monthly basis, there is no significant difference in return of 27 sectors as compared to 22 sectors in semiannual basis. Results show that the beta on a quarterly and monthly basis showed decrease in beta as compared to semi annually basis. It means sectors are moving with market on semi annually basis.
It is recommended that the investors should be more focus on CAPM results for short term investments (monthly) as compare to long term investments (quarterly and semiannually) in KSE. The investors can get better predicted returns by CAP model on investments of monthly basis as compare to quarterly basis, and quarterly basis as compare to semiannual basis. The shorter the period the returns will be more accurately predicted by CAPM. The investors of KSE also quantify their expected risk on their investments by CAPM. The future area of research may include the comparing of statistically analyzed CAPM return with multifactor models like APT and GARCH model.
